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Ecological Consequences of Invasion of 
the Quagga Mussel (Dreissena bugensis 
Andrusov 1897) into Lake Mead 





































West basin: ↓ 43% 
Central basin: ↓60% 
Species biodiversity: ↓ 
Cyanobacteria ↑ 
(Barbiero et al.2006) 
Biomass: ↓ 90% 
Species composition: 
% cyanobacteria ↑ 
(Caraco et al. 2006) 
Zooplankton 
Biomass: 
West basin: Rotifer ↓ 74% 
Copepod nauplii ↓ 54 % 
Cladoceran: no change 
(MacIsaac et al.1995) 
Biomass: ↓ 70% 
Mainly microzooplankton, 
such as  rotifers from > 
1000 ind/L to < 250 ind/L 
Mesozooplankton  
not statistically different 
(Pace 1998; Wong and Levinton 2003) 
Nutrients 
Total Phosphorus (Before- and After Invasion): 
West basin: 35 µg/L vs 36 µg/L (Holland et al. 1995) 
Whole lake: ↓ 
 
Dissolved P and N (Before- and After Invasion): 
West basin: ↑ 
Central and Eastern basins: No change 
(Macrewicz et al.2000) 
PO43- ↑ 70% 
(Caraco et al. 1997) 
Ammonia Mean N Year 
A 0.0376 4 2004 
B 0.0165 12 2005 
B 0.0153 12 2006 
C 0.0105 10 2007 
C 0.0101 11 2008 
Orthophosphate Mean N Year 
A 0.0054 12 2005 
A 0.0048 4 2004 
A 0.0047 12 2006 
B 0.0027 12 2007 
C 0.0016 11 2008 
Water Clarity: Secchi 
↑ 7% 
(Caraco et al. 1997) 
West Basin: ↑ 85% 
Central Basin: ↑ 52%  
(Leach 1993) 
LSD Mean N Year 
A 13.368 11 1997 
B A 12.768 11 1996 
B A C 12.105 10 1998 
B D A C 11.688 8 1994 
B D A C 11.367 12 2000 
E B D A C 10.900 8 2008 
E B D A C 10.660 12 1999 
E B D A C 10.633 12 2006 
E B D C 10.125 12 2004 
E B D C 9.804 12 2007 
E B D C 9.777 11 2005 
E B D C 9.747 12 2002 
E D C 9.006 9 1995 
E D 8.790 12 2003 
E 8.002 12 2001 




their distribution and 
abundance  
(Skubinna et al. 1995) 
Production of macrophytes has 
increased since zebra mussel 
invasion (Caraco et al. 2000) 
Spiny naiad (Najas marina) is the most common aquatic  
macrophyte (85% of the 27 coves, 0.9 to 5.0 meter depth)  
with cover values of between 1.1 % to 100% (Haley et al. 1987) 
Lake Michigan  
(Paul Garrison) 
Dissolved O2 
Burns et al. 2005 
SNK Mean N Year 
A 7.2796 75 2002 
B A 7.1739 66 2003 
B A 7.1639 83 2001 
B A 7.0064 61 2008 
B A 6.9982 60 2007 
B A 6.6348 66 2004 
B A 6.5629 108 2000 
B 5.9818 55 2006 
C 4.5277 75 2005 
Benthic Community 
Negatively impacted:  
Unionid bivalves (Schloesser et al. 1996);  
Native bivalve ↓ 
Shallow benthic density ↑ 25% 
Deep benthic density  ↓ 33%.  
(Strayer et al. 1998; 2007) 
Expectation: Benthic biomass ↑ 
Positively affected:  
Amphipods, isopods, leeches, 
oligochaetes, and chironomids  
(Stewart et al 1998; Karatayev et al. 2007);  
Biodiversity and abundance ↑ 
(MacIsaac 1996) Nichols and Wilcox 1997 
1977 (Melancon): 25 species (17 genera)/Chironomids, Oligochaetes, Asian Clam 
1987 (Peck et al.): 55 species (50 genera)/ Chironomids, Oligochaetes, Asian Clam 
2008 (Chandra): Chironomids, Oligochaetes, Asian Clam, New Zealand Snail, Qugga 
Mussel 
Fish 
Lake Erie West basin:  
no spawning of walleye 
Lake St. Clair: 
Catch ↓ 50 % 
(Ryan et al.1999) 
Open-water fish: ↓ 28% 
Littoral species: ↑ 97% 






















                
−−− Blue tilapia             
Chemical Contaminants 
Hg: Mussel – Goby – Smallmouth Bass 
(Hogan et al. 2007)  
Water phase-based model 
correctly match the 
concentration of heavy 
metals in zebra mussel 
tissue (Roditi et al. 2000) 















1. Organic and metal contaminants will be 
accumulated in the tissues of quagga mussels; 
2. These contaminants could be transferred 
to higher predators through food chain; 
3. There is a risk that these contaminants can 
be further transferred to human if the contaminated 
fish are consumed by humans. 
January 6, 2007  
No significant impacts yet 
Why? 
March 8, 2007 
Why no significant impacts yet? 
Why no significant impacts yet? 
338.5 days 263.7 days 
148.2 days 
Filtering Capacity 
1.04 – 2.56 days 
Bunt et al. 1993 
2.0 days 
Roditi et al. 1996 
148.2 days 
54,242 m2 1.5 Yrs later 0/m2 
Quaggas are still evolving in Lake Mead 
Interagency Quagga Mussel 
Monitoring in Lake Mead 
I-MAP 
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